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(57) ABSTRACT

A method is provided that performs, based on a schedule, the
printing of a plurality of images and the print head mainte-
nance on the first face and the second face of a continuous
sheet. The method includes: sensing a unique portion unsuit-
able for image printing that exists on the continuous sheet;
and setting a printing schedule, when the unique portion is
sensed in the first face or the second face, such that an image
is prevented to be printed on the unique portion and a main-
tenance operation of the print head is performed at a region
corresponding to the unique portion on the back face of the
first or second face that has the unique portion.
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1
METHOD FOR PRINTING AND PRINTING
SHEET USED FOR THE METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a technique to perform the
double-sided printing of a plurality of images on a continuous
sheet.

2. Description of the Related Art

A continuous sheet for a printing application may include
a unique portion. The unique portion is a region that is unin-
tentionally caused in a sheet manufacture process and that is
a region in which the sheet partially has a different character-
istic. If an image is printed on a region including the unique
portion as described above, the resultant image does not have
a high quality.

Japanese Patent Laid-Open No. 2011-240493 discloses a
method according to which, when a continuous sheet includ-
ing a unique portion region not suitable for printing is sub-
jected to a double-sided printing, the unique portion regions
of the top face and the back face of the sheet are both inten-
tionally prevented from being subjected to a printing process.
According to this method, when a unique portion of a con-
tinuous sheet is sensed during the printing of the first face,
then a prohibited region is set in the first face printing sched-
ule and a print-prohibited region is also set in the second face
printing schedule at a position corresponding to the unique
portion of the first face to subsequently continue the printing
process.

In the case of the apparatus according to Japanese Patent
Laid-Open No. 2011-240493, a maintenance (head mainte-
nance) schedule for a preliminary ejection required for an
inkjet printing is not optimized, thus failing to provide a
further improvement.

SUMMARY OF THE INVENTION

It is an objective of the present invention to provide a
method of performing an optimal scheduling including a print
bead maintenance to thereby suppress the entire sheet con-
sumption amount.

Thus, the present invention is characterized in providing a
method for printing a plurality of images with a print head on
afirst face and a second face of a continuous sheet, the method
comprising: sensing a unique portion unsuitable for image
printing that exists on the continuous sheet; and setting a
printing schedule, when the unique portion is sensed in the
first face or the second face, such that an image is prevented to
be printed on the unique portion and a maintenance operation
of'the print head is performed at a region corresponding to the
unique portion on the back face of the first or second face that
has the unique portion.

According to the present invention, when a plurality of
images are sequentially printed on both faces of the continu-
ous sheet, an optimal scheduling including the print head
maintenance can be performed even when the sheet includes
a unique portion, thereby suppressing the entire sheet con-
sumption amount.

Further features of the present invention will become
apparent from the following description of exemplary
embodiments (with reference to the attached drawings).

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram illustrating the cross section
of the interior configuration of a printing apparatus;
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FIG. 2 is a block diagram illustrating the concept of a
control unit;

FIG. 3 is a flowchart illustrating the printing flow;

FIG. 4A to FIG. 4C are a schematic view illustrating an
example of a printing schedule;

FIG. 5 is a flowchart illustrating the printing flow of the
printing of the second embodiment;

FIG. 6A to FIG. 6C are a schematic view illustrating an
example of the printing schedule; and

FIG. 7A to FIG. 7C are a schematic view illustrating an
example of the printing schedule.

DESCRIPTION OF THE EMBODIMENTS

The following section will describe an embodiment of an
inkjet printing apparatus. This printing apparatus is a high-
speed line printer that uses a long continuous printing sheet (a
continuous sheet having a length longer than the length of a
printing unit repeated in a conveying direction (called as one
page or aunit image)) and that can handle both of a one-sided
printing and a double-sided printing. For example, this print-
ing apparatus is suitably used in the field in which a high
amount of sheets are printed in a printing laboratory for
example. The term “one unit image” herein means to include
a region of one print unit (one page) including a plurality of
small images or characters or spaces. Specifically, a unit
image means one print unit (one page) used to sequentially
print a plurality of pages on a continuous sheet. The term “‘unit
image” also may be simply called as an image instead of a unit
image. The unit image has a different length depending on a
to-be-printed image size. For example, an -size photograph
has a length of 135 mm in the sheet conveying direction. An
Ad4-size photograph has a length of 297 mm in the sheet
conveying direction. The present invention can be widely
used for such a printing apparatus that uses ink and that needs
to dry ink, including a printer, complex printer, copier, a
facsimile apparatus, and manufacture apparatuses of various
devices.

FIG. 1 is a schematic cross-sectional view illustrating the
interior configuration of the printing apparatus of this
embodiment. The printing apparatus of this embodiment is
configured so that a rolled sheet can be subjected to a double-
sided printing in which the first face and the second face
provided at the back face side of the first face of the sheet are
both printed. The printing apparatus interior generally
includes: a sheet supply unit 1; decurl unit 2, a positional
deviation correction unit 3, a printing unit 4, an inspection
unit 5, a cutter unit 6, an information printing unit 7, a drying
unit 8, a reverse unit 9, a discharge/conveying unit 10, a sorter
unit 11, a discharge unit 12, and a control unit 13, respec-
tively. The discharge unit 12 is a unit that includes the sorter
unit 11 to perform a discharge processing. The sheet is con-
veyed by a conveying mechanism composed of a roller pair or
a belt along the sheet conveying path shown by the solid line
and is processed by the respective units. With regard to an
arbitrary position on the sheet conveying path, a side closer to
the sheet supply unit 1 is called as “upstream” and a side at an
opposite side is called as “downstream”.

The sheet supply unit 1 is a unit that supplies a rolled
continuous sheet while retaining the sheet. The sheet supply
unit 1 can store therein two rolls R1 and R2 and is configured
to selectively draw a sheet to supply the sheet. The number of
rollers that can be stored are not limited to two. Thus, one
roller or three or more rollers also may be stored. A continu-
ous sheet is not limited to a rolled configuration. For example,
the continuous sheet may have another configuration in which
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a continuous sheet having a perforation at each unit length is
folded and layered at each perforation for storage in the sheet
supply unit 1.

At the sheet supply unit 1 side, a unique portion detecting
sensor 17 (sensing unit) is provided that reads a unique por-
tion mark and a unique portion announcement mark. The
unique portion is a region in which a continuous sheet sup-
plied from the sheet supply unit 1 partially has a different
characteristic. The details of the unique portion will be
described later.

The decurl unit 2 is a unit to reduce the curl (warpage) of
the sheet supplied from the sheet supply unit 1. The decurl
unit 2 is configured so that two pinch rollers are used to one
driving roller to curl so as to warp the sheet therebetween in a
direction opposite to the curling direction to thereby apply a
decurling force to the sheet to reduce the curl.

The positional deviation correction unit 3 is a unit that
corrects the positional deviation of the sheet having passed
through the decurl unit 2 (an inclination to the original direc-
tion along which the sheet is conveyed). A sheet end as a
reference is pushed to a guide member to thereby correct the
positional deviation of the sheet. The positional deviation
correction unit 3 forms a loop of the conveyed sheet.

The printing unit 4 is a sheet processing unit in which a
conveyed sheet is subjected to a print processing by the print
head 14 from the upper side to form an image. Specifically,
the printing unit 4 is a processing unit that performs a prede-
termined processing on a sheet. The printing unit 4 also
includes a plurality of conveying rollers for conveying a
sheet. The print head 14 has a line-type print head in which
inkjet nozzle rows are formed so as to cover the maximum
width of a sheet to be used. The print head 14 is configured so
that a plurality of print heads are arranged to be parallel to one
another along the conveying direction. In this example, the
print head 14 has seven print heads corresponding to the seven
colors of C (cyan), M (magenta), Y (yellow), LC (light cyan),
LM (light magenta), G (gray), and K (black). The number of
colors and the number of print heads are not limited to seven.
Such an inkjet method may be used including a method using
a heater element, a method using a piezoelectric element, a
method using an electrostatic element, and a method using an
MEMS element. The inks of the respective colors are sup-
plied from an ink tank to the print head 14 via ink tubes,
respectively.

The inspection unit 5 is a unit that uses a scanner to opti-
cally read an inspection pattern or an image printed by the
printing unit 4 to inspect the nozzle status and the sheet
conveying status of the print head and the image position for
example to determine whether the image is correctly printed
or not. The scanner has a CCD image sensor or a CMOS
image sensor.

The cutter unit 6 is a unit that includes a mechanical cutter
to cut a printed sheet to have a predetermined length. The
cutter unit 6 also includes a cut mark sensor for optically
detecting a cut mark printed on a sheet and a plurality of
conveying rollers for sending a sheet to the next step. A trash
bin 19 is provided in the vicinity of the cutter unit 6. The trash
bin 19 stores therein small sheet pieces generated as trash of
sheet pieces cut off by the cutter unit 6. The cutter unit 6
includes a mechanism to discharge the cut sheet into the trash
bin 19 or to move the cut sheet to the original conveying path.

The information printing unit 7 is a unit that prints, on a
no-print region of the cut sheet, print information such as the
print serial number or the date (unique information). The
printing is performed by using an inkjet method or a thermal
transfer method for example to prints characters or a code. At
the upstream side of the information printing unit 7 and at the
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downstream side of the cutter unit 6, the sensor 21 is provided
that senses a tip end edge of a cut sheet. Based on the sensing
timing of the sensor 21, the timing at which information is
printed by the information printing unit 7 is controlled.

The drying unit 8 is a unit that heats a sheet printed by the
printing unit 4 to dry applied ink for a short time. The drying
unit 8 is internally configured so that hot air is applied at least
from the lower face side to the sheet sent through the interior
to thereby dry the face applied with ink. The drying method is
not limited to the method of applying hot air and also may be
a method of irradiating the sheet top face with electromag-
netic waves (e.g., ultraviolet rays or infrared rays).

A sheet conveying path from the sheet supply unit 1 to the
drying unit 8 will be called as a first path. The first path has a
U-turn shape between the printing unit 4 and the drying unit
8. The cutter unit 6 is provided in the middle of the U-turn
shape.

The reverse unit 9 is a unit to temporarily wind, during the
double-sided printing, the printed continuous sheet over the
top face (the first face) to invert the top face and the back face.
The reverse unit 9 is used to supply the sheet having passed
through the drying unit 8 to the printing unit 4 again. The
reverse unit 9 is provided in the middle of a path extending
from the drying unit 8 via the decurl unit 2 to the printing unit
4 (loop path) (which is called as a second path). The reverse
unit 9 includes a winding rotating body (drum) that is used to
wind a sheet. A not-yet-cut sheet for which the top face is
already printed is temporarily wound around the winding
rotating body. After the winding, the winding rotating body is
reversely-rotated to send the wound sheet to the decurl unit 2
in an opposite order to that used during winding. Since this
sheet has reversed top and back faces, the back face (the
second face) can be printed by the printing unit 4. When
assuming that the sheet supply unit 1 is the first sheet supply
unit, the reverse unit 9 can be assumed as the second sheet
supply unit. A more specific operation of the double-sided
printing will be described later.

The discharge/conveying unit 10 is a unit to convey, to the
sorter unit 11, a sheet having been cut by the cutter unit 6 and
dried by the drying unit 8. The discharge/conveying unit 10 is
provided in a path different from the second path including
the reverse unit 9 (which will be called as the third path). In
order to selectively guide the sheet having been conveyed
along the first path to any one of the second path and the third
path, a path branching position (called as “discharge branch-
ing position”) has a path switching mechanism having a mov-
able flapper.

The discharge unit 12 including the sorter unit 11 is pro-
vided at the side of the sheet supply unit 1 and at an end of the
third path. The sorter unit 11 is a unit to optionally sort printed
sheets to the respective groups. The sorted sheets are dis-
charged into a plurality of trays owned by the discharge unit
12. As described above, the third path is configured to extend
at the lower side of the sheet supply unit 1 to discharge a sheet
in an opposite direction as that of the printing unit 4 and the
drying unit 8 with regard to the sheet supply unit 1.

As described above, the components from the sheet supply
unit 1 to the drying unit 8 are sequentially provided in the first
path. The drying unit 8 is branched to the second path and the
third path. A reverse unit 9 is provided in the middle of the
second path. The reverse unit 9 merges with the first path. An
end of the third path has the discharge unit 12.

The control unit 13 is a unit to control the respective units
of the entire printing apparatus. The control unit 13 has: a
CPU, a storage apparatus, a controller including various con-
trol units, an external interface, and an operation unit 15
through which an input or output is made by a user. The
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operation of the printing apparatus is controlled based on an
instruction from the controller or a host apparatus 16 (e.g.,
host computer) connected to the controller via an external
interface.

FIG. 2 is a block diagram illustrating the concept of the
control unit 13 of this embodiment. The controller included in
the control unit 13 (which is shown by a range surrounded by
the dashed line) is composed of: a CPU 201, a ROM 202, a
RAM 203, a HDD 204, an image processing unit 207, an
engine control unit 208, and an individual unit control unit
209. The CPU 201 (central processing unit) controls the
operations of the respective units of the printing apparatus in
an integrated manner. The ROM 202 stores therein programs
to be executed by the CPU 201 and fixed data required for
various operations of the printing apparatus. The RAM 203 is
used as a work area of the CPU 201 or is used as a temporary
storage region for various received data or functions to store
various setting data. The HDD 204 (hard disc) can store and
read programs to be executed by the CPU 201, print data, and
fixed data required for various operations of the printing
apparatus. The operation unit 15 is an input/output interface
for auser that includes an input unit (e.g., a hard key or atouch
panel) and an output unit (e.g., a display for displaying infor-
mation or an audio generator).

A unit required to perform a high-speed data processing
includes an exclusive processing unit. The image processing
unit 207 performs an image processing on print data handled
by the printing apparatus by converting the color space of
inputted image data (e.g., YCbCr) to a standard RGB color
space (e.g., sSRGB). The image data is also optionally sub-
jected to various image processings (e.g., resolution conver-
sion, image analysis, image correction). Print data obtained
through these image processings is stored in the RAM 203 or
the HDD 204. The engine control unit 208 controls, based on
a control command received from the CPU 201 for example,
the driving of the print head 14 of the printing unit 4 depend-
ing on the print data. The engine control unit 208 also controls
the conveying mechanism of each unit in the printing appa-
ratus. The individual unit control unit 209 is a subcontroller
that individually controls the respective units of the sheet
supply unit 1, the decurl unit 2, the positional deviation cor-
rection unit 3, the inspection unit 5, the cutter unit 6, the
information printing unit 7, the drying unit 8, the reverse unit
9, the discharge/conveying unit 10, the sorter unit 11, and the
discharge unit 12. Based on an instruction from the CPU 201,
the operations of the respective units are controlled by the
individual unit control unit 209. The external interface 205 is
an interface (I/F) to connect the controller to the host appa-
ratus 16 and is a local I/F or a network I/F. The components as
described above are connected by a system 210.

The host apparatus 16 is an apparatus that functions as a
supply source of image data used for the printing by the
printing apparatus. The host apparatus 16 may be a general or
exclusive computer or also may be an exclusive image device
(e.g., an image capture having an image reader, a digital
camera, or photo storage). When the host apparatus 16 is a
computer, then application software for generating image
data and a printer driver for the printing apparatus are
installed in a storage apparatus included in the computer. The
entire processing is not necessarily carried out by software
and thus the processing may be partially or entirely carried
out by hardware.

Next, the following section will describe a basic printing
operation. A printing operation is different depending on a
one-sided printing mode and a double-sided printing mode.
Thus, the respective printing modes will be described.
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In the one-sided printing mode, a sheet having been sup-
plied from the sheet supply unit 1 and having been processed
by the decurl unit 2 and the positional deviation correction
unit 3 respectively is subjected to a printing operation of the
top face (the first face) by the printing unit 4. Images (unit
images) having a predetermined unit length are sequentially
printed on the long continuous sheet in the conveying direc-
tion to thereby sequentially form a plurality of images. The
printed sheet is sent through the inspection unit 5 and is cut by
the cutter unit 6 to correspond to the respective unit images.
Theback face (the second face) of the cut sheet has optionally
thereon print information printed by the information printing
unit 7. The cut sheets are conveyed to the drying unit 8 one by
one and are dried. Thereafter, the cut sheets are sent through
the discharge/conveying unit 10 and are sequentially dis-
charged into the discharge unit 12 of the sorter unit 11. On the
other hand, a sheet left at the printing unit 4 side after the final
cutting of the unit image is returned to the sheet supply unit 1
and is wound around the roll R1 or R2. As described above, in
the one-sided printing, the sheet is processed through the first
path and the third path and does not pass through the second
path.

On the other hand, in the double-sided printing mode, the
top face (first face) printing sequence is followed by the back
face (second face) printing sequence. In the first top face
printing sequence, the operations of the respective units from
the sheet supply unit 1 to the inspection unit 5 are the same as
those of the above-described one-sided printing. A continu-
ous sheet is not cut by the cutter unit 6 and is directly con-
veyed to the drying unit 8. After the ink on the top face is dried
by the drying unit 8, the sheet is guided not to the path at the
discharge/conveying unit 10 side (the third path) but to the
side at the reverse unit 9 side (the second path). In the second
path, the sheet is wound around the winding rotating body of
the reverse unit 9 rotating in a forward direction (counter-
clockwise direction in the drawing). When the top face is
completely printed by the printing unit 4 as planned, then the
cutter unit 6 cuts a rear end of the print region continuous
sheet. Based on the cut position as a reference, the continuous
sheet at the downstream side in the conveying direction
(printed side) is sent through the drying unit 8 and is wounded
by the reverse unit 9 until the sheet rear end (cut position) is
reached. On the other hand, simultaneous with the winding by
the reverse unit 9, the continuous sheet at the upstream side
than the cut position in the conveying direction (printing unit
4 side) is returned to the sheet supply unit 1 so that no sheet tip
end (cut position) is left in the decur] unit 2. Then, the sheet is
wound around the roll R1 or R2. This backfeeding operation
can prevent the situation where the sheet collides with a sheet
supplied again by a back face printing sequence described
below.

After the above-described top face printing sequence, the
back face printing sequence is carried out. The winding rotat-
ing body of the reverse unit 9 is rotated in a direction opposite
to the winding direction (clockwise direction in the drawing).
An end of the wound sheet (the sheet rear end during the
winding is a sheet front end during paper ejection) is sent into
the decurl unit 2 along the path shown by the dashed line. The
decurl unit 2 corrects the curl given by the winding rotating
body. Specifically, the decurl unit 2 is provided the sheet
supply unit 1 and the printing unit 4 in the first path and is
provided between the reverse unit 9 and the printing unit 4 in
the second path and functions as a common unit to decurl the
sheet in any of the paths. The sheet for which the top side and
the back side are inverted is sent via the positional deviation
correction unit 3 to the printing unit 4 in which the back face
of'the sheet is printed. The printed sheet is sent via the inspec-
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tion unit 5 to the cutter unit 6 through which the sheet is cut to
have a predetermined unit length set in advance. Since both
faces of the cut sheet are printed, the sheet is not subjected to
a printing operation by the information printing unit 7. Then,
the cut sheets are conveyed one by one to the drying unit 8 and
are sequentially discharged and accumulated in the discharge
unit 12 of the sorter unit 11 via the discharge/conveying unit
10. As described above, in the double-sided printing, the sheet
passes through the first path, the second path, the first path,
and the third path in this order and is processed.

Next, the following section will detail a unique portion
included in the continuous sheet. The unique portion is a
region in the continuous sheet in which the continuous sheet
partially has a different characteristic including, for example,
a region including dust, a hole, a flaw, a part at which a sheet
is connected to a sheet, a folded part, a broken part, mixed
foreign material, discoloration, an uneven thickness, or dirt.

A unique portion mark, which is used to identify a unique
portion, is recorded in a predetermined range that includes a
unique portion on the sheet and that is set to include a range
including a front side and a rear side of the unique portion
including an error. This mark means that the unique portion
exists at the position. Specifically, the unique portion mark is
recorded as information indicating the position of the unique
portion. The unique portion mark is recorded in advance
during the manufacture of the sheet and is not printed by the
printing apparatus of the embodiment. The unique portion
mark may be sensed by the unique portion detecting sensor 17
and may be a simple rectangular mark, a barcode, a QR code,
a specific shape, or a character for example. The unique
portion mark is recorded so that whether the unique portion
region exists in the first face of the sheet or the in the second
face corresponding to the back face can be determined. The
unique portion mark is provided in the vicinity of each unique
portion at a position slightly separated from the unique por-
tion toward the downstream side (top end of the roll paper).

Information showing the position of the unique portion
existing in the sheet is not limited to a unique portion mark
printed in the middle of the sheet and also may be a barcode
collectively printed at the front end of the sheet for example.
Instead of this information included in the continuous sheet,
this information also may be collectively recorded in a pack-
age packaging a sheet so that a user can input the information
to the host apparatus. Alternatively, a memory medium
including collectively-recorded information may be attached
to the sheet package so that the user can input the information
to the host apparatus. The information can be acquired by
reading the information inputted to the host apparatus.

Next, the following section will detail the operation
sequence based on the printing schedule in the one-sided
printing mode. The unique portion detecting sensor 17 of the
printing apparatus of this embodiment is an optical sensor
provided at the sheet supply unit 1 side. The unique portion
detecting sensor 17 senses a unique portion mark for identi-
fying a unique portion region printed on a print face of a sheet
of a roll paper.

FIG. 3 is a flowchart illustrating the flow of the printing
operation using the printing apparatus of this embodiment.
Based on an instruction to start the printing operation, the first
face printing schedule is prepared (Step S101). The printing
schedule is data defining a plurality of unit images sequen-
tially formed on a continuous sheet, a cut mark formed in a
space between neighboring images, a preliminary ejection
pattern for preliminary ejection, a ejection failure monitoring
pattern for monitoring ejection failure, and an order of the
arrangement of space regions. The schedule is prepared so
that a preliminary ejection functioning as one of the print head
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maintenances is performed on the front end and the ejection
failure monitoring pattern functioning as another print head
maintenance is performed at every predetermined interval
and is inserted at the end of the image.

FIG. 4A to FIG. 4C are a schematic view illustrating an
example of the printing schedule of this embodiment. FIG.
4 A shows the printing schedule described in Step S101.

Next, based on the prepared first face printing schedule, a
unit image and a maintenance pattern are sequentially printed
on the continuous sheet based on a predetermined order (Step
S102). Then, whether the first face printing specified in the
first face printing schedule is entirely completed (Yes) or not
entirely completed (No) is determined (Step S103). When the
first face printing is entirely completed (Yes), then the
sequence is completed. When the first face printing is not
entirely completed (No), it is determined whether the unique
portion mark of the continuous sheet is sensed by the unique
portion detecting sensor 17 or not (Step S104). When no
unique portion mark is sensed (No), the processing returns to
Step S103 to repeat the processing.

On the other hand, when the unique portion mark is sensed
(Yes), then a processing is performed to update the first face
printing schedule (Step S105). The processing to update the
printing schedule is a processing to insert a print-prohibited
region corresponding to the detected unique portion mark and
to update the position at which the ejection failure monitoring
pattern is inserted.

FIG. 4B shows the updated first face printing schedule
when the processing for sensing a unique portion mark
detects that the first face side during printing has a unique
portion region. In the first face printing schedule, the unique
portion mark sensed position 40, the print-prohibited region
41 having a predetermined width, and a cut mark are inserted
in this order. The first face printing schedule at an initial stage
does not have the print-prohibited region 41 or a cut mark
following the print-prohibited region 41. The print-prohibited
region is a region for which the print head is not driven and a
space is left. In order to arrange the ejection failure monitor-
ing pattern with a predetermined interval, the first face print-
ing schedule at the initial stage includes the ejection failure
monitoring patterns after the image 10 and the image 15. The
schedule is updated to include the ejection failure monitoring
patterns after the image 8, the image 13, and the image 15.

FIG. 4C shows the first face printing schedule updated
when the processing for sensing the unique portion mark
detects that the second face side opposed to the first face
during printing has a unique portion region. Then, the first
face printing schedule is set to newly include the unique
portion mark sensed position 40, the print-prohibited region
42 having a predetermined width, a cut mark and the ejection
failure monitoring pattern 43 in this order. The first face
printing schedule at the initial stage does not include the
print-prohibited region 42 and the subsequent cut mark and
ejection failure monitoring pattern 43. The position at which
the ejection failure monitoring pattern 43 is inserted is origi-
nally a print-prohibited region. However, in this case, the
printing face (the first face) has no unique portion and thus
can be used for a processing for monitoring ejection failure.
Thus, the ejection failure monitoring pattern can be inserted
at this position. The initial printing schedule is similarly
updated for the subsequent ejection failure monitoring pat-
terns so that the ejection failure monitoring patterns provided
after the image 10 and the image 15 are moved to follow the
image 11 and the image 15 so that a predetermined interval is
maintained from the ejection failure monitoring pattern 43.

Based on the first face printing schedule newly set as
described above, the printing operation to the first face is
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continued. Then, the processing returns to Step S103 to repeat
a similar processing. When many unit images are printed by
one first face printing, a plurality of unique portion marks
may be sensed during the one processing.

As described above, the first face printing schedule is reset
so that, when a unique portion mark (unique portion region)
in a continuous sheet is sensed during the printing on the first
face in the one-sided printing mode, then the print-prohibited
region including the unique portion region is formed on the
first face based on the sensing result. The schedule is updated
so that a predetermined interval can be maintained for the
ejection failure monitoring pattern. When it is sensed that the
second face side opposed to the first face during printing has
a unique portion region, the schedule is updated so that the
print-prohibited region newly includes a ejection failure
monitoring pattern. This can consequently reduce the use
amount of the sheet including the ejection failure monitoring
pattern.

As described above, the one-sided printing mode has been
described. Next, the following section will detail the opera-
tion sequence based on the printing schedule for the double-
sided printing mode.

The unique portion detecting sensor 17 is an optical sensor
provided at the sheet supply unit 1 side. Thus, the unique
portion detecting sensor 17 can sense a unique portion mark
only when the sheet is supplied for the first face printing.
Specifically, the unique portion detecting sensor 17 does not
sense a unique portion when the sheet is supplied from the
reverse unit 9 for the second face printing. Thus, based on the
sensing result of the unique portion mark in the first face
printing, a position of the unique portion mark during the
second face printing is assumed based on the data so that the
position can be avoided.

FIG. 5 is a flowchart illustrating the flow of the printing
operation using the printing apparatus of this embodiment.
The print procedure is realized by the control of the control
unit 13.

Steps S201 to S205 are the same as Steps S101 to S105
described in FIG. 3. After Step S203 determines that the first
face printing is completed, then the processing proceeds to
Step S206.

The latest first face printing schedule is stored in a memory
of the control unit (RAM or HDD) (Step S206). If the origi-
nally-generated schedule is not deleted in the memory, this
schedule also may be directly maintained.

Then, the schedule data printed in the memory is read (Step
S207). Then, the second face printing schedule is prepared
(Step S208). The schedule is prepared based on the first face
printing schedule read out in Step S207. The reason is that the
printing operation must be performed so that the position of
the unit image printed on the first face accurately corresponds
to the position of the unit image printed on the second face. If
the first face printing schedule includes the print-prohibited
region 31, the print-prohibited region 32 is set at the same
position on the sheet back face. The second face printing
schedule is different depending on whether the print-prohib-
ited region 31 in the first face printing schedule includes a
unique portion region on the first face or a unique portion
region on the second face region.

Next, based on the prepared second face printing schedule,
the unit image and the maintenance pattern are sequentially
printed in a predetermined order on the second face (back
face) of the continuous sheet wound around the winding
rotating body. Then, whether the second face printing speci-
fied in the second face printing schedule is entirely completed
(Yes) or is not completed (No) is determined (Step S210).
When the determination results in Yes, it means that the
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double-sided printing is entirely completed, thus completing
the sequence. When the determination results in No, the pro-
cessing returns to Step S210 to repeat the processing.

FIG. 6A to FIG. 6C a schematic view illustrating an
example of the print schedule. FIG. 6 A shows the first face
printing schedule at an initial stage prepared in Step S201.

FIG. 6B shows an example of the first face printing sched-
ule updated when the processing in Step S204 for sensing a
unique portion mark detects that the first face during print
includes a unique portion region. The first face printing
schedule includes the unique portion mark sensed position
50, the print-prohibited region 51 having a predetermined
width, and the cut mark in this order. In order to arrange the
ejection failure monitoring pattern with a predetermined
interval, the first face printing schedule at the initial stage
includes the ejection failure monitoring patterns after the
image 10 and the image 15. The schedule is updated to
include the ejection failure monitoring patterns after the
image 8, the image 13, and the image 15.

FIG. 6C shows an example of the second face printing
schedule prepared based on the updated first face printing
schedule of FIG. 6B in Step S208. The schedule is determined
so that the image 1 corresponds to the image 30 for example
so that the respective images of the first face are provided at
the corresponding positions of the respective images of the
second face. The ejection failure monitoring pattern is simi-
larly provided at the position corresponding to the position of
the ejection failure monitoring pattern of the first face,
thereby maintaining a predetermined interval. Furthermore,
at a position corresponding to the print-prohibited region 51
of the first face, the print-prohibited region 52 for avoiding
image placement is provided and the ejection failure moni-
toring pattern 53 can be provided. The reason is that this
print-prohibited region can be used for a ejection failure
monitoring processing because the unique portion mark
sensed processing of Step S104 detects that the first face side
has a unique portion region and thus the second face has no
unique portion.

As aresult, when the ejection failure monitoring pattern 53
is not inserted for example and when the ejection failure
monitoring for the ejection failure monitoring pattern 54
results in NG, it is determined that the image 23 to the image
25 are a defective print candidate. On the other hand, when the
ejection failure monitoring pattern is inserted to the print-
prohibited region of the second face and when the ejection
failure monitoring for the ejection failure monitoring pattern
53 results in OK and the ejection failure monitoring for the
ejection failure monitoring pattern 54 results in NG, then only
the image 25 is determined as a defective print candidate. This
can consequently provide an improved accuracy of the ejec-
tion failure monitoring determination.

FIG. 7A to FIG. 7C are a schematic view illustrating an
example of the print schedule. FIG. 7A shows the first face
printing schedule at an initial stage prepared in Step S201.

FIG. 7B shows an example of the first face printing sched-
ule updated when the processing for sensing the unique por-
tion mark in S204 detects that the second face side opposed to
the first face during printing has a unique portion region. The
first face printing schedule includes the unique portion mark
sensed position 60, the print-prohibited region 61 having a
predetermined width, and the cut mark and the ejection fail-
ure monitoring pattern 62 in this order. The position at which
the ejection failure monitoring pattern is inserted is originally
a print-prohibited region. However, in this case, the printing
face (the first face) has no unique portion and thus can be used
for a processing for monitoring ejection failure. Thus, the
position can have a ejection failure monitoring pattern. The
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schedule is determined for the subsequent ejection failure
monitoring pattern so that a predetermined interval is main-
tained from the ejection failure monitoring pattern in the
one-sided printing mode. However, in the double-sided print-
ing mode, in order to maintain a predetermined interval in the
ejection failure monitoring pattern in the second face, the
schedule is updated to include the ejection failure monitoring
patterns after the image 8, the image 13, and the image 15
instead of using the ejection failure monitoring pattern 62 as
a starting point.

FIG. 7C shows an example of the second face printing
schedule prepared based on the updated first face printing
schedule in Step S208 of FIG. 7B. The schedule is determined
so that the image 1 corresponds to the image 30 for example
so that the respective images of the first face are provided at
the corresponding positions of the respective images of the
second face. The ejection failure monitoring pattern is simi-
larly provided at the position corresponding to the position of
the ejection failure monitoring pattern of the first face,
thereby maintaining a predetermined interval. Furthermore,
at a position corresponding to the print-prohibited region 61
of the first face, the cut mark, and the ejection failure moni-
toring pattern 62, the print-prohibited region 63 for avoiding
image placement is provided.

As aresult, when the ejection failure monitoring pattern 62
is not provided for example and when the ejection failure
monitoring of the ejection failure monitoring pattern 64
results in NG, the image 6 to the image 8 are determined as a
defective print candidate. On the other hand, when the print-
prohibited region of the first face has a ejection failure moni-
toring pattern and when the ejection failure monitoring of the
ejection failure monitoring pattern 62 results in OK and the
ejection failure monitoring of the ejection failure monitoring
pattern 64 results in NG, only the image 7 and the image 8 are
determined as a defective print candidate. This can conse-
quently provide an improved accuracy of the ejection failure
monitoring determination.

As described above, by allowing the double-sided printing
mode to use a ejection failure monitoring pattern set in a
print-prohibited region also, an increased number of the ejec-
tion failure monitorings can be used without causing an
increased number of the use of the sheet, thus providing an
increased monitoring accuracy.

The above-described embodiment has been described
based on an assumption that a unique portion mark for iden-
tifying a unique portion region of the sheet is provided in the
vicinity of the front side of the unique portion region. How-
ever, the position of the mark is not limited to this. For
example, the sheet top (in the vicinity of the leading end of the
sheet) may include the information for the position at which
each unique portion region exists (information for the length
from the top of the roll paper and information for the first
face/the second face) printed by a barcode for example. In this
case, in the step of preparing the printing schedule of the first
face, based on the position information of the read unique
portion region, a plurality of unit images to be printed, a cut
mark, a preliminary ejection, a ejection failure monitoring
pattern, a space region and a print-prohibited region may be
scheduled. In this case, the processing for updating the print-
ing schedule based on the detection of a unique portion mark
during printing is not required.

In the above embodiment, when a unique portion is sensed
in the first face or the second face of the continuous sheet, the
schedule is set so that the unique portion is avoided on the
sheet face including the unique portion. Then, the print head
maintenance is performed on at least a part of the region
corresponding to the unique portion on the back face of the
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sheet face including the sensed unique portion. The continu-
ous sheet used for the method for printing based on the tech-
nical concept as described above is configured so that infor-
mation showing the position of the unique portion is printed
in the continuous sheet itself or the package of the continuous
sheet. By acquiring this information, the unique portion is
sensed. Specifically, the continuous sheet itself has a charac-
teristic.

According to the embodiment as described above, when a
plurality of images are sequentially printed on both faces of
the continuous sheet and even when the sheet includes a
unique portion, an optimal scheduling including the print
head maintenance can be performed to thereby suppress the
entire sheet consumption amount.

While the present invention has been described with refer-
ence to exemplary embodiments, it is to be understood that
the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.

This application claims the benefit of Japanese Patent
Application No. 2012-169222, filed Jul. 31, 2012, which is
hereby incorporated by reference herein in its entirety.

What is claimed is:
1. An apparatus for printing a plurality of images with a
print head on a continuous sheet, the apparatus comprising:

a detection unit configured to detect a unique portion
unsuitable for image printing that exists on the continu-
ous sheet; and

a print control unit configured to cause the print head, if the
unique portion is detected in a first face or a second face
of the continuous sheet, to print an image such that the
image is prevented from being printed on the unique
portion on a face that has the unique portion of the
continuous sheet and to print a maintenance pattern for
maintenance of the print head at a region corresponding
to a print-prevented region including the unique portion
on a back face of the face that has the unique portion of
the continuous sheet,

wherein if the unique portion is detected in the first face or
the second face of the continuous sheet in double-sided
printing, the print head does not print a maintenance
pattern for a maintenance of the print head at a region
corresponding to the print-prevented region including
the unique portion on the face that has the unique portion
of the continuous sheet.

2. The apparatus according to claim 1, wherein

if the unique portion is detected in the first face of the
continuous sheet, a printing schedule of the first face of
the continuous sheet is changed to carry out a printing
operation by preventing an image from being printed on
the unique portion.

3. The apparatus according to claim 1, wherein

if the unique portion is detected in the second face of the
continuous sheet, a maintenance pattern for a mainte-
nance of the print head is printed at a region correspond-
ing to the print-prevented region including the unique
portion of the second face on the first face.

4. The apparatus according to claim 1, further comprising:

a setting unit configured to set a print schedule, and

updating, if the unique portion is detected on the continu-
ous sheet, the set printing schedule so that a print-pre-
vented region including the unique portion is formed on
the face that has the unique portion of the continuous
sheet.
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5. The apparatus of claim 4, wherein

if the unique portion is detected in the second face of the
continuous sheet, the setting unit sets the printing sched-
ule to print a maintenance pattern at a region correspond-
ing to the print-prevented region including the unique
portion of the second face on the first face.

6. The apparatus according to claim 1, further comprising
the print head.

7. A method for printing a plurality of images with a print
head on a continuous sheet, the method comprising:

detecting a unique portion unsuitable for image printing

that exists on the continuous sheet; and
causing the print head, if the unique portion is detected in
a first face or a second face of the continuous sheet, to
print an image such that the image is prevented from
being printed on the unique portion on a face that has the
unique portion of the continuous sheet and to print a
maintenance pattern for maintenance of the print head at
a region corresponding to a print-prevented region
including the unique portion on a back face of the face
that has the unique portion of the continuous sheet,

wherein if the unique portion is detected in the first face or
the second face of the continuous sheet in double-sided
printing, the print head does not print a maintenance
pattern for a maintenance of the print head at a region
corresponding to the print-prevented region including
the unique portion on the face that has the unique portion
of the continuous sheet.

8. The method for printing according to claim 7, wherein
the continuous sheet includes information recorded in
advance, indicating a position of the unique portion, and
wherein the unique portion is detected by acquiring the infor-
mation.

9. The method for printing according to claim 8, wherein
the information is recorded as a mark in the vicinity of the
unique portion or is recorded in the vicinity of a leading end
of the continuous sheet.
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10. The method for printing according to claim 8, wherein
the information is collectively recorded on a package of the
continuous sheet or is collectively recorded in a memory
medium attached to the package.

11. The method for printing according to claim 7, wherein
the continuous sheet or a package of the continuous sheet
includes recorded information indicating the position of the
unique portion.

12. The method for printing according to claim 7, wherein

if the unique portion is detected in the first face of the

continuous sheet, a printing schedule of the first face of
the continuous sheet is changed to carry out a printing
operation by preventing an image from being printed on
the unique portion.

13. The method for printing according to claim 7, wherein

if the unique portion is detected in the second face of the

continuous sheet, a maintenance pattern for a mainte-
nance of the print head is printed at a region correspond-
ing to the print-prevented region including the unique
portion of the second face on the first face.

14. The method for printing according to claim 7, further
comprising:

setting a print schedule, and

updating, if the unique portion is detected on the continu-

ous sheet, the set printing schedule so that a print-pre-
vented region including the unique portion is formed on
the face that has the unique portion of the continuous
sheet.

15. The method for printing according to claim 14, wherein

if the unique portion is detected in the second face of the

continuous sheet, the printing schedule is reset to print a
maintenance pattern at a region corresponding to the
print-prevented region including the unique portion of
the second face on the first face.

16. The method for printing according to claim 7, wherein
the maintenance pattern includes an ejection failure monitor-
ing pattern for monitoring ejection failure.
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